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IN THE CLAIMS: 

Please AMEND claims 1, 10, 15, 16, 18, 19, 22, 28, 30, 31, 34, 39, 40, 41. 42. 43, 45, 46 
and 47 in accordance with the following claim listing: 

1 , (currently amended) A non-aqueous electrolyte of a lithium secondary battery, 
comprising: 

a lithium salt; 

an organic solvent; and 

at least one additive compound selected from the group consisting of compounds 
represented by the following formulas (1) to (6): 

R 



(1) 



where Ri and R2 are independently selected from the group consisting of a hydroxy, a Ci to Ce 
alkoxy, a C2 to Ce alkenyl, a Ci to Ce alkoxy substituted with a halogen, and a C2 to Ce alkenyl 
substituted with a halogen; and R3 and R4 are Independently selected from the group consisting 
of a Ci to Ce alkyly and a Ce to C12 aryl , and a m e thy l; 



R5 ^1 Re (2) 



where Yi is selected from the group consisting of O, NR (where R is selected from the group 
consisting of hydrogen, a Ci to Ce alkyi, a Ce to C12 aryl, and 1-phenylsulfonyl), and S, and R5 
and Re are independently selected from the group consisting of hydrogen, a Ci to Ce alkyI, a Ci 
to Ce alkoxy, a C2 to Ce alkenyl, a Ce to C12 aryl, and an acetyl , and a methy l; 




(3) 

where Y2 is selected from the group consisting of O, N, and S, and R7 is selected from the group 
consisting of hydrogen, a Ci to Ce alkyI, a Ci to Ce alkoxy, a C2 to Ce alkenyl, and a Ce to C12 aryl; 
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(4) 

where and Xz are independently selected from the group consisting of hydrogen and a 
halogen selected from the group consisting of F, CI, and Br ; 

0 

0 




(5) 

where X3 and X4 are independently selected from the group consisting of hydrogen and a 
halogen selected from the group consisting of F, CI, and Br ; and 

■Y3 



Y4 Ra 



(6) 



where Y3 is selected from the group consisting of N, O, and S, and N, Y4 is NR' (where R' is 
selected from the group consisting of hydrogen, a Ci to Ce alkyi, O, S, and NH, and Rs is 
selected from the group consisting of hydrogen, a Ci to Ce alkyI, a Ci to Ce alkoxy, a C2 to Ce 
alkenyl, a Ce to C12 aryl, and an acetyl. 

2. (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 1 , wherein the additive compounds are at least one selected from the group consisting of 
bisphenol A, 2,5-dimethylfuran, 2-acetylfuran, 2-acetyl-5-methylfuran, l-(phenylsulfonyl) pyrrole, 
2.3-benzofuran, 2-butylbenzofuran, thianaphthene, 2,3-dichloro-1,4- naphthoquinone, 1,2- 
naphthoquinone, 2,3-dibromo-1 ,4-naphthoquinone. 3-bromo-1 ,2-naphthoquinone, and 2-methyl 
imidazole. 



3. (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 1, wherein the additive compound is used substantially in an amount of 0.01 to 10 wt%, 
based on a total weight of electrolyte. 
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4. (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 3, wherein the additive compound is used substantially in an amount of 0.01 to 5 wt%, 
based on a total weight of electrolyte. 

5. (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 4, wherein the additive compound is used substantially in an amount of 0.01 to 1 wt%, 
based on a total weight of electrolyte. 

6. (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 5, wherein the additive compound is used substantially in an amount of 0.01 to 0.5 wt%, 
based on a total weight of electrolyte. 

7. (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 1, wherein the additive compound forms a passivation layer on a surface of a positive 
electrode. 

8. (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 1, wherein the lithium salt is at least one selected from the group consisting of LiPFe, 
LiBF4, LiSbFg, LiAsFe. LiCI04, LiCFaSOa, Li(CF3S02)2N, LiC4F9S03, LiSbFe, UAIO4, LiAICU, 
LiN(CxF2x+iS02)(CyF2y+iS02) (wherein x and y are natural numbers), LiCI, and Lil. 

9. (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 8, wherein the lithium salt is used substantially at a concentration in the range of 0.6 to 2.0 
M. 

10. (currently amended) The non-aqueous electrolyte of a lithium secondary battery 
according to claim 1 , wherein the non aqueous organic solvent is at least one non-aqueous 
organic solvent selected from the group consisting of a carbonate, an ester, an ether, and a 
ketone. 

11 . (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 10, wherein the carbonate is selected from the group consisting of dimethyl carbonate 
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(DMC), diethyl carbonate (DEC), dipropyl carbonate (DPC), methylpropyl carbonate (MPC), 
ethylpropyl carbonate (EPC), methylethyl carbonate (MEC). ethylene carbonate (EC), propylene 
carbonate (PC), and butylene carbonate (BC). 

12. (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 10, wherein the carbonate is a mixed solvent of a cyclic carbonate and a chain carbonate. 

13. (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 1, wherein the organic solvent comprises a mixed solvent of a carbonate solvent and an 
aromatic hydrocarbon solvent. 

14. (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 13, wherein the aromatic hydrocarbon solvent is a compound of Formula (7): 




where Rg is selected from a group consisting of a halogen, and a Ci to Cio alkyi, and n is an 
integer of 1 to 6. 

1 5. (currently amended) The non-aqueous electrolyte of a lithium secondary battery 
according to claim +213, wherein the aromatic hydrocarbon solvent is at least one selected from 
the group consisting of benzene, fluorobenzene, toluene, trifluorotoluene, xylene, and mixtures 
thereof. 

16. (currently amended) The non-aqueous electrolyte of a lithium secondary battery 
according to claim +213, wherein the carbonate solvent and the aromatic hydrocarbon solvent 
are mixed in a volume ratio of 1 :1 to 30:1 . 

17. (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 1, wherein the electrolyte further comprises an organic sulfone-based compound. 

18. (currently amended) The non-aqueous electrolyte of a lithium secondary battery 
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according to claim 17, wherein the organic sulfone-based compound is represented by the 
following formula (8): 

0 

0 (8) 

where Rio and Rn are independently selected from the group consisting of a primary alkyi group, 
a secondary alkyI group, a tertiary alkyI group, an alkenyl group, a cvlcoa l kvl a cvcloalkyl group. 
an aryl group, and a C4 -t9-G 4 a l kyI, a to C4 a l k e ny l , a C^to oy l coa l ky l and a C% 4o-&4a-bp^ 
or R10 and Rn are bound together to form a cyclic ring. 

19. (currently amended) The non-aqueous electrolyte for a lithium secondary battery 
according to claim 18, wherein either of R10 or Rn is substant i al l lv substantially v invl. 

20. (original) The non-aqueous electrolyte for a lithium secondary battery according to 
claim 17, wherein the organic sulfone-based compound is used substantially in an amount of 
0.01 to 5 wt% based on a total weight of electrolyte. 

21 . (original) A non-aqueous electrolyte of a lithium secondary battery, comprising: 

a lithium salt; an organic solvent; and at least one additive compound selected from the 
group consisting of bisphenol A, 2,5-dimethylfuran, 2-butylbenzofuran, thianaphthene, and 2,3- 
dichloro-1 ,4-naphthoquinone. 

22. (currently amended) A lithium secondary battery comprising: 

a positive electrode including one of a material that reversibly intercalates/deintercalates 
lithium ions, and a material that reversibly forms a lithium-containing compound as a positive 
active material; 

a negative electrode including one of a lithium metal, a lithium-containing alloy, and a 
material that reversibly intercalates/deintercalates the lithium ions; and 

a non-aqueous electrolyte wherein the non asau e ous non-aaueous electrolyte comprises: 

a lithium salt; 

an organic solvent; and 

at least one additive compound selected from the group consisting of compounds 
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represented by the following formulas (1 ) to (6): 




(1) 

where Ri and R2 are independently selected from the group consisting of a hydroxy, a Ci to Ce 
alkoxy, a C2 to Ce alkenyl, a Ci to Ce alkoxy substituted with a halogen, -a-C44e-Q 4 a l ky i , a C ^-te 
G 4 alk e ny l , a C e4e-G4 4 aryl, and a C3 ,te-G6 cyo l oalkyi, a ha l og e n - substitut e d alky! group, an 
alk e ny l group, an aryl group, and a oyc l oalky l group and a C2 to Ce alkenyl substituted with a 
halogen, and R3 and R4 are independently selected from the group consisting of a Ci to Ce alkylr 
and a Ce to C12 aryl , and a m e thy l; 



(2) 



where Yi is selected from the group consisting of O, NR (where R is selected from the group 
consisting of hydrogen, a Ci to Ce alkyi, a Ce to C12 aryl, 1-phenylsulfonyl), and S, and R5 and Re 
are independently selected from the group consisting of hydrogen, a Ci to Ce alkyI, a Ci to Ce 
alkoxy, a C2 to Ce alkenyl, a Ce to C12 aryl, and an acetyl , and a m e thy l; 




(3) 

where Ya is selected from the group consisting of O, N, and S, and R7 is selected from the group 
consisting of hydrogen, a Ci to Qs alkyI, a Ci to Ce alkoxy, a C2 to Ce alkenyl, and a Ce to C12 aryl; 

0 




(4) 

where Xi and X2 are independently selected from the group consisting of hydrogen and a 
halogen selected from the group consisting of F, CI, and Br ; 



7 



Serial No. 10/658,272 




(5) 



where X3 and X4 are independently selected from the group consisting of hydrogen and a 
halogen selected from the group consisting of F, CI, and Br ; and 



where Y3 is selected from the group consisting of N, O, and S, Y4 is NR' (where R* is selected 
from the group consisting of hydrogen, a Ci to Ce alkyi), O, S, and NH, and Re is selected from 
the group consisting of hydrogen, a Ci to Ce alkyI, a Ci to Ce alkoxy, a C2 to Ce alkenyl, a Ce to 
C12 aryl, and an acetyl. 

23. (original) The lithium secondary battery according to claim 22, wherein the positive 
electrode includes one of a lithium-nickel-based and a lithium-nickel-manganese-based oxide. 

24. (original) The lithium secondary battery according to claim 22, wherein the 
electrolyte comprises additive compounds selected from the group consisting of bisphenol A, 
2,5-dimethylfuran, 2-acetylfuran, 2-acetyl-5-methylfuran, l-(phenylsulfonyl) pyrrole, 2,3- 
benzofuran, 2-butylbenzofuran, thianaphthene, 2,3-dichloro-1 ,4- naphthoquinone, 1,2- 
naphthoquinone, 2,3-dibromo-1,4-naphthoquinone, 3-bromo-1 ,2-naphthoquinone, 2-methyl 
imidazole, and mixtures thereof, 

25. (original) The lithium secondary battery according to claim 22, wherein the 
electrolyte comprises the additive compound in substantially an amount of 0.01 to 10 wt% based 
on a total weight of electrolyte. 

26. (original) The lithium secondary battery according to claim 22, wherein the 
electrolyte comprises the additive compound in substantially an amount of 0.01 to 5 wt% based 
on a total weight of electrolyte. 
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27. (original) The lithium secondary battery according to claim 22, wherein the 
electrolyte comprises a lithium salt selected from the group consisting of LiPFe, LiBF4, LiSbFe, 
LiAsFe, LiCIOn, LiCFaSOa, Li(CF3S02)2N, LiC4F9S03, LiSbFe, LiAI04, LiAICU, 
LiN(CxF2x^iS02)(CyF2y4iS02) (wherein x and y are natural numbers), LiCI, and Lil. 

28. (currently amended) The lithium secondary battery according to claim 22, 
wherein the el e ctro l yte compr i s e s organic solvent is at least one non-aqueous organic solvent 
selected from the group consisting of a carbonate, an ester, an ether, and a ketone. 

29. (original) The lithium secondary battery according to claim 22, wherein the 
electrolyte further comprises an organic sulfone-based compound. 

30. (currently amended) The lithium secondary battery according to claim 29, 
wherein the organic sulfone-based compound is represented by the following formula (8): 

0 



Rio" S -Rii 

0 (8) 
where Rio and Rn are independently selected from the group consisting of a primary 
alkyi group, a secondary alkyi group, a tertiary alkyi group, an alkenyl group, an cy l coa l ky i a 
cvdoalkvl group, an aryl group, a-G4-te-G 4 a l ky i , a Ca to C4 alk e ny l , a Cg-to Cs cylcoalky i and a C% 
te^4 4 ary l , or Rio and Rn are bound together to form a cyclic ring. 

31 . (currently amended) The lithium secondary battery according to claim 30, 
wherein either of R10 or Rn is substant i alllv substantially v inyl. 

32. (original) The lithium secondary battery according to claim 29, wherein the organic 
sulfone-based compound is used in an amount of 0.01 to 5 wt% based on a total weight of 
electrolyte. 

33. (original) The lithium secondary battery according to claim 22, wherein the lithium 
secondary battery includes a lithium ion battery or a lithium polymer battery. 
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34. (currently amended) The lithium secondary battery according to claim 2229, 
wherein th e l ith i um s e condary battory i nclud e s a non aqu e ous e l e ctro l yt e hav i ng a non aquoous 
organic solvent that-is at least one non-aqueous organic solvent selected from the group 
consisting of a carbonate, an ester, an ether, and a ketone. 

35. (original) The lithium secondary battery according to claim 34, wherein the 
carbonate is selected from the group consisting of dimethyl carbonate (DMC), diethyl carbonate 
(DEC), dipropyl carbonate (DPC), methylpropyl carbonate (MFC), ethylpropyl carbonate (EPC), 
methylethyl carbonate (MEC), ethylene carbonate (EC), propylene carbonate (PC), and butylene 
carbonate (BC). 

36. (original) The lithium secondary battery according to claim 34, wherein the 
carbonate is a mixed solvent of a cyclic carbonate and a chain carbonate. 

37. (original) The lithium secondary battery according to claim 22, wherein the organic 
solvent comprises a mixed solvent of a carbonate solvent and an aromatic hydrocarbon solvent. 

38. (original) The lithium secondary battery according to claim 37, wherein the aromatic 
hydrocarbon solvent is a compound of Formula (7): 



where Rg is selected from a group consisting of a halogen, and a Ci to Cio alkyi, and n is an 
integer of 1 to 6. 



comprising: 

a lithium salt; 

an organic solvent; and 

at least one additive compound selected from the group consisting of compounds 
represented by the following formulas (1) to (6): 




39. (currently amended) 



A non-aqueous electrolyte of a lithium secondary battery, 
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(1) 

where Ri and R2 are independently selected from the group consisting of a hydroxy, a Ci to Ce 
alkoxy, a C2 to Ce alkenyl, a Ci to Ce alkoxy substituted with a halogen, dhG^-te-&4 alkyi, a C^ to 
&A alk e ny l . a Ca -to-Gii i arv l . a Ca ,te-Gfi cvc l oa l kv l . and a C2 to Ce alkenyl substituted with a 
halogen , a ha l og e n - subst i tut e d a l ky I group, an alk e ny l group, an aryl group, and a oycloa l ky l 
group and R3 and R4 are independently selected from the group consisting of a Ci to Ce alkylj 
and a Ce to C12 aryl , and a m e thy l; 



(2) 



where Yi is selected from the group consisting of O, NR (where R is selected from the group 
consisting of hydrogen, a Ci to Ce alkyI, a Ce to C12 aryl, and 1-phenylsulfonyl), and S, and R5 
and Re are independently selected from the group consisting of hydrogen, a Ci to Ce alkyi, a Ci 
to Ce alkoxy, a C2 to Ce alkenyl, a Ce to C12 aryl, and an acetyl , and a m e thy l; 



R 




(3) 



where Y2 is selected from the group consisting of O, N, and S, and R7 is selected from the group 
consisting of hydrogen, a Ci to Ce alkyI, a Ci to Ce alkoxy, a C2 to Ce alkenyl, and a Ce to C12 aryl; 

0 




(4) 

where Xi and X2 are independently selected from the group consisting of hydrogen and a 
halogen selected from the group consisting of F, CI, and Br ; 
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(5) 

where X3 and X4 are independently selected from the group consisting of hydrogen and a 
halogen selected from the group consisting of F, CI, and Br ; and 

-Y3 



■Y4 Ra 

where Y3 is selected from the group consisting of N, O, and S, and N, Y4 is NR' (where R' is 
selected from the group consisting of hydrogen, a Ci to Ce alkyi, O, S, and NH, and Re is 
selected from the group consisting of hydrogen, a Ci to Cg alkyi, a Ci to Ce alkoxy, a C2 to Ce 
alkenyl, a Ce to C12 aryl, and an acetyl; and 

an organic sulfone-based compound that is represented by the following formula (8): 

0 
II 

Rio~ s -R11 

0 (8) 

where Rio and Rn are independently selected from the group consisting of a primary 
alkyi group, a secondary alkyi group, a tertiary alkyi group, an alkenyl group, an oy l ooa l kyi a 
cvcloalkvl group, an aryl group, a-G4^te-C 4 a l ky i , a 0 2-4^4 a l k e nyl, a C^ te-Ge oylooalky i and a C g 
te-G44 ary l , or Rio and Rn are bound together to form a cyclic ring. 

40. (currently amended) The non-aqueous electrolyte of a lithium secondary battery 
according to claim 39, wherein either of Rio or Rn is substantia lll v substantially vinvl. 

41 . (currently amended) The non-aqueous electrolyte of a lithium secondary battery 
according to claim 39, wherein the organic solvent comprises a mixed solvent of a carbonate 
solvent and an aromatic hydrocarbon solvent , and t he carbonate solvent and the aromatic 
hydrocarbon solvent are mixed in a volume ratio of substantially 1:1 to 30:1 . 

42. (currently amended) The non-aqueous electrolyte of a lithium secondary battery 
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according to claim 39, wherein Ri-^tf^cl-R aRin and Rii are independently selected from the group 
consisting of a Ci to C4 alkyi, a C2 to C4 alkenyl, a Ce to C14 aryl, and a Czto Ce cycloalkyl. 

43. (currently amended) The non-aqueous electrolyte of a lithium secondary battery 
according to claim 39, wherein Ri-and-R aRin and R11 are independently selected from the group 
consisting of a halogen-substituted alky! group, an alkenyl group, an aryl group, and a cycloalkyl 
group. 

44. (original) The non-aqueous electrolyte of a lithium secondary battery according to 
claim 39, wherein the organic sulfone-based compound is selected from the group consisting of 
vinyl sulfone, methyl sulfone, methylvinyl sulfone, ethylvinyl sulfone, phenyl sulfone, phenylvinyl 
sulfone, chlorophenylvinyl sulfone, fluorophenylvinyl sulfone, benzyl sulfone, tetramethylene 
sulfone, butadiene sulfone, and a mixture thereof. 

45. (currently amended) A lithium secondary battery comprising: 

a positive electrode including one of a material that reversibly intercalates/deintercaiates 
lithium ions, and a material that reversibly forms a lithium-containing compound as a positive 
active material; 

a negative electrode including one of a lithium metal, a lithium-containing alloy, and a 
material that reversibly intercalates/deintercaiates the lithium ions; and 

a non-aqueous electrolyte wherein the non - asou e ous non-aaueous electrolyte comprises: 

a lithium salt; 

an organic solvent; and 

at least one additive compound selected from the group consisting of compounds 
represented by the following formulas (1) to (6): 

^ (1) 

where Ri and R2 are independently selected from the group consisting of a hydroxy, a Ci to Ce 
alkoxy, a C2 to Ce alkenyl, a Ci to Ce alkoxy substituted with a halogen, a-G4-to-G 4 alkyI, a Ca to 
G 4 a l kony l , a C& to C 4 4 aryl, and a C^ -te-G e cycloa l ky l , a halogon substitut e d alkyI group, an 
alk e ny l group, an aryl group, and a cyc l oalkyl group and a C2 to Ce alkenyl substituted with a 
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halogen, and R3 and R4 are independently selected from the group consisting of a Ci to Ce alkyly 
and a Ce to C12 aryl , and a mothyl ; 



(2) 



where Yi is selected from the group consisting of O, NR (where R is selected from the group 
consisting of hydrogen, a Ci to Cs alkyi, a Ce to Ciz aryl, 1-phenylsulfonyl), and S, and Rs and Re 
are independently selected from the group consisting of hydrogen, a Ci to Ce alkyi, a Ci to Ce 
alkoxy, a C2 to Ce alkenyl, a Ce to C12 arv k and an acetyl , and a m e thy l; 




(3) 

where Y2 is selected from the group consisting of O, N, and S, and R? is selected from the group 
consisting of hydrogen, a Ci to Ce alkyi, a Ci to Ce alkoxy, a C2 to Ce alkenyl, and a Ce to C12 aryl; 

0 




(4) 

where Xi and X2 are independently selected from the group consisting of hydrogen and a 
halogen selected from the group consisting of F, CI, and Br ; 

0 

0 




(5) 

where X3 and X4 are independently selected from the group consisting of hydrogen and a 
halogen selected from the group consisting of F, CI, and Br ; and 



-Y3 



(6) 



where Y3 is selected from the group consisting of N, O, and S, Y4 is NR' (where R' is selected 
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from the group consisting of hydrogen, a Ci to Ce alkyi), O, S, and NH, and Rs is selected from 
the group consisting of hydrogen, a Ci to Ce alkyI, a to Ce alkoxy, a C2 to Ce alkenyl, a Ce to 
C12 aryl, and an acetyl; and 

an organic sulfone-based compound that is represented by the following formula (8): 

0 

I! 

Rio~ s -R11 

0 (8) 

where Rio and Rn are independently selected from the group consisting of a primary 
alkyI group, a secondary alkyI group, a tertiary alkyI group, an alkenyl group, an cy l ooa l ky l a 
cvcloalkvl group, an aryl group, a-G44e-G 4 a l ky I , a Ca to C4 a l k e ny l , a Ca ^te-G ^ cy l ooa l kyl and a C§ 
te-G4 4 ary l , or Rio and Rn are bound together to form a cyclic ring. 

46. (currently amended) The lithium secondary battery according to claim 45, 
wherein either of R10 or Rn is substantial l lv substantially vinvL 



47. (currently amended) The lithium secondary battery according to claim 45, 
wherein R±-ai^d-R aRin and R11 are independently selected from the group consisting of a 
halogen-substituted alkyI group, an alkenyl group, cycloalkyi group and an aryl group. 

48. (original) The lithium secondary battery according to claim 45, wherein the organic 
sulfone-based compound is selected from the group consisting of vinyl sulfone, methyl sulfone, 
methylvinyl sulfone, ethylvinyl sulfone, phenyl sulfone, phenylvinyl sulfone, chlorophenylvinyl 
sulfone, fluorophenylvinyl sulfone, benzyl sulfone, tetramethylene sulfone, butadiene sulfone, 
and a mixture thereof. 
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